
SPECIFICATION 



TITLE 



TIME/SPACE SWITCHING COMPONENT WITH MULTIPLE FUNCTIONALITY 



Field of the Invention 

The present invention is directed to a time/space switching component with multiple 
functionality and, in particular, to a time/space switching component as employed for 
realizing a switching network in a telecommunication switching system. 

Description of the Related Art 

In a telecommunication switching system, an actual switching or physical coupling of 
data channels to be switched fundamentally occurs in a switching network. Such a switching 
network as employed, for example, in the type B switching network of the Siemens EWSD 
system, is usually composed of a time switching network for the time allocation of the data 
channels to be switched and of a space switching network for the spatial allocation of the data 
chaimels to be switched. The time switching network as well as the space switching network 
are connected to one another via switching network lines in the switching network. 

Furthermore, for switching networks (particularly in the time switching networks 
within), it is necessary to correct a data channel sequence or time slot sequence (TSSI, time 
slot sequence integrity). Specifically, a constellation can occur, in particular, in the time 
allocation of interrelated data channels within a time-division multiplex system resulting in 
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the time sequence dWata contents being transposed by one frame, i.e., a modified data 
channel sequence D(to), D(to.2);D(to.|) arises from an original data sequence D(to), D(to.,), D(to. 
2) due to the switching algorithm of the time or space switching stages after allocation of the 
data channels. In order to correct such a modified data channel sequence, accordingly, fiirther 
components must be employed in the switching network. 

Additionally, switching networks having a corresponding small, medium or very large 
capacity are needed for realizing small, medium or large telecommunication switching 
systems. Usually, a plurality of different modules or components that are respectively 
adapted to the corresponding demands are employed in traditional switching networks for 
realizing these very different switching capacities as well as for the correction of the data 
channel transpositions occurring within. Due to a relatively low number of units, however, 
the employment of such a great plurality of different modules or components is cost- 
intensive. In the same way, the development costs for a switching network are increased due 
to the employment of this plurality of different modules or components. 



SUMMARY OF THE DSfVENTION 
The invention is therefore based on the object of creating a time/space switching 
component with multiple fimctionality with which all essential functions of a switching 
network from very low to very high switching capacity can be realized. 

This object is inventively achieved by a time/space switching component with 
multiple fimctionality comprising: a time switching unit for a time allocation of a plurality of 
data channels; a space switching unit for a space allocation of the plurality of data channels; a 
data channel sequence correction unit correcting a time sequence of the plurality of data 



channels; and a conffm unit driving the time switching unit, the space switching unit and/or 
the data channel sequence correction unit dependent on a selected operating mode. 

Particularly due to the construction of a time/space switching component with a time 
switching unit, a space switching unit and a data channel sequence correction unit that can be 
5 respectively driven by a control unit for setting a respective operating mode, one obtains a 
switching component with multiple functionality that can be utilized both in very small as 
well as in very large switching systems and that can be cost-beneficially manufactured due to 
the greater number of units. Accordingly, a generic switching component is obtained with a 
plurality of operating modes in that the units located within ~ dependent on operating mode - 
10 - can be connected into a data path that produces a respectively required functionality. This 
reduces the expenditure for the development of a plurality of different modules or 
components, jparticularly when constructing a new switching network. 

Advantageous developments of the invention include having the time switching unit 
comprise N memory devices for storing the plurality of data channels of a time frame in a 
15 plurality of memory cells; and N address selection stages (which may be multiplexers) for a 
selective drive of the plurality of memory cells. The space coupling unit may comprise a line 
matrix with N x (N x M) connecting lines; and M space switching selection stages (which 
may be multiplexers) for a selection of one of the N connecting lines dependent on the control 
unit. Furthermore, the data channel sequence correction unit may comprise N bypass lines 
20 for respectively bypassing the N memory devices; N bypass selection stages (which may be 
multiplexers) for a selective selection of either the bypass lines or the memory devices; and N 
connection selection stages for a selective, paired connection of the N memory devices to 
their appertaining bypass lines and for a selective selection of the memory devices with 
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bypass lines connec^ffin pairs dependent on the control unit 





N connection selection 



stage may comprise N/2 input multiplexers, and N/2 output multiplexers. The control unit 
may be chosen to comprise M control stages. The N connection selection stages and the N 
bypass selection stages may be deactivated in an embodiment, or the N bypass selection 
stages may be activated while the N connection stages are deactivated (or visa versa). 

In an embodiment of the invention, the time/space switching component has the 
control unit driving the time switching unit, the space switching unit and/or the data channel 
sequence correction units such that, in a first operating mode, a time and space allocation of 
the plurality of data channels of N input lines onto M output lines occurs, or in a second 
operating mode such that a correction of a data channel sequence and a space allocation of the 
plurality of data channels occurs from N input lines onto M output lines, or in a third 
operating mode such that a correction of the data channel sequence as well as a time and 
space allocation of the plurality of data channels occurs from N/2 input lines onto M output 
lines. 



BRIEF DESCRIPTION OF THE DRAWINGS 



The invention is explained in greater detail below on the basis of exemplary 



embodiments with reference to the following drawings. 



Figure 1 



is a simplified block illustration of the inventive time/space switching 



component with multiple fiinctionality; 



Figure 2 



is a simplified block illustration of the inventive time/space switching 



component in an operating mode A; 



Figure 3 



is a simplified block illustration of the inventive time/space switching 



component in an operating mode B; 



Figure 4 




ilified block illustration of the inventive^me/space switching 




component in an operating mode C; 



Figure 5 



is a simplified block illustration for the realization of a switching network 



functionality by combination of the inventive time/space switching 



components in different operating modes; and 



Figure 6 



is a simplified chart illustrating a frame structure employed by the inventive 



time/space switching component. 



DESCRIPTION OF THE PREFERRED EMBODIMENTS 



Figure 1 is a simplified block illustration of the inventive time/space switching 
component with multiple functionality, as a result of which a time and/or space allocation of 
data channels in up to 32 input lines DinO through Din3 1 onto up to 4 output lines DoutO 
through Dout3 is essentially enabled. Such an N/M time/space switching component \yith, 
for example, N = 32 and M = 4 thus enables the realization of all essential functionalities in a 
switching network, which is described in detail below. 

For illustrating the functioning of, in particular, a time switching unit, an exemplary 
frame structure as preferably employed by the inventive time/space switching component 
with multiple functionality is described first. 

Figure 6 is a simplified chart illustrating the frame structure as adjacent, for example, 
at the input lines DinO through Din31 and at the output lines DoutO through Dout3. 
According to Figure 6, data streams, for example, of approximately 1 84 Mbit/s are switched, 
the data streams comprising test channels tstch, syn, asw ( for a total of 2 x 128 data 
channels) and pay load channels payld (for a total of 16 x 128 x data channels). Figure 6 only 



shows an excerpt o] 




overall frame structure (a total of 2304 




channels), in which. 



particularly, the relative channel addresses 5 through 7, 9 through 15, 19 through 31, 33 
through 63 and 69 through 126 are not shown for the sake of simplifying the frame structure. 
Further pay load charmels are transmitted in the time/space switching component via these 
further, relative channel addresses of the synchronous time-division multiplex frame. 

According to Figure 6, the ssmchronous time-division multiplex frame contains 16 x 
128 pay load channels as transmitted, for example, by 16 line groups (not shown) and 
generated by a multiplexer network or a concentrator network (neither shown). Due to this 
16-fold compression of the data quantity of 128 data channels usually transmitted by the line 
groups, a data volume of 2304 data channels per time frame and data line to be switched by 
the time/space switching component derives. 

Returning to Figure 1, the inventive time/space switching component with multiple 
functionality accordingly preferably comprises 32 memory devices SMO through SM31 with 
respectively 2304 memory cells KO through K2303 each, in which the information of a 
complete time frame — as describer above ~ can be deposited. The memory cells KO through 
K2303 preferably comprise a data width of 10 bits, with 8 bits comprising the payload data 
and 2 bits comprising check data. 

Each of the 32 memory devices SMO through SM3 1 , which are usually referred to as 
speech memories, enables a continuous write-in of data as well as a selective readout of data 
from the respective data cells KO through K2303, resulting in a realization of an essentially 
time allocation of the data channels into the various time slots of a synchronous time-division 
multiplex system. The memory devices SMO through SM31 in common with 32 address 
selection stages AMUXO through AMUX31, accordingly, realize a time switching unit of the 



time/space switchii^TOmponent. The 32 address selection sta^^AMUXO through 





AMUX3 1 are preferably realized by address multiplexers at whose input respectively 4 



address busses AdrO through Adr3 are adjacent with respectively 12 bits for the selective 



drive of the memory devices SMO through SM3 1 . 
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For driving the address busses AdrO through Adr3, the time/space switching 



component preferably has 4 control memories CMO through CM3 that form a control unit in 
conmion with a control stage SS and, dependent on a mode selection input to it, assumes the 
control of the time switching unit or of the plurality of memory devices SMO through SM3 1 . 
In this way, a time allocation of all data channels shown in the frame structure according to 
10 Figure 6 can be realized, where, in particular, the payload channels payld experience a time 
allocation. 

For spatial allocation, the time/space switching component preferably has a line 
matrix LM with 32x32 connecting lines or busses that are respectively connected to 4 space 
switching selection stages RKMUXO through RKMUX3. The 4 space switching selection 
15 stages RKMUXO through RKMUX3 are composed, for example, of 32 multiplexers with 32 
inputs and an output and are driven via appertaining space switching control lines RKCO 
through RKC3, again by the 4 appertaining control memories CMO through CM3 of the 
control unit, such that a spatial allocation of the data channels in the 32 input lines DinO 
through Din3 1 to the 4 output lines DoutO through Dout3 derives. The drive of the space 
20 switching selection stages RKMUXO through RKMUX3 is likewise dependent on a mode 
selection adjacent at the control unit. 

In addition to the time switching unit and space switching unit needed for the time and 
space allocation, the inventive time/space switching component also has a data channel 
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sequence correctio^Wt that is essentially composed of 32 byplrolines BPO through BP3 1 
for the respective bridging of the 32 memory devices SMO through SM31 as well as of 32 
bypass selection stages BPMUXO through BPMUX31 for the selective selection of the 
respective bypass lines BPO through BP3 1 . 

According to Figure 1 , the data channel sequence correction unit is driven by a 
plurality of data channel sequence correction control lines BPCO through BPC3 1 that are 
respectively adjacent at the appertaining bypass selection stages BPMUXO through 
BPMUX3 1 . The signals for the data channel sequence correction control lines BPCO through 
BPC3 1 are in turn generated by the control unit or the control stage SS dependent on a mode 
selection and on the control memories CMO through CM3. 

The control unit or the control memory CMO through CM3 and the control stage SS, 
accordingly, can be divided into a time switching part ZKT and a space switching part RKT, 
where the signals for the data channel sequence correction control lines BPCO through 
BPC3 1 are allocated to the time switching part ZKT and essentially serve for a correction of 
the data channel sequence or of the time slot sequence (TSSI, time slot sequence integrity). 

Furthermore, the inventive time/space switching component with multiple 
functionality has 32 connection selection stages VSTO through VST31 for the selective, 
paired connection of the 32 memory devices SMO through SM31 (with their appertaining 
bypass lines BPO through BP31) and for the selective selection of the memory devices 
connected in pairs (with bj^jass lines) dependent on the control unit or on the mode selection 
pending at it; Stated more precisely, an input line DinO, Din2, ...Din30 can be connected via 
a respective connection control line VCO, VC2, ...VC30 and its appertaining connection 
selection stage VSTO, VST2, ...VST30 to a neighboring input line Dinl, Din3, ...Din31 or the 
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data stream pendinj 




le respective input lines can be redirectSno the neighboring memory 




devices SMI, SM3, ...SM31 over it. In the opposite direction, this redirected data stream can 
in turn be subsequently merged by the further connection selection stages VSTl, VST3, 
...through VST3 1 dependent on the control signals adjacent at the appertaining connection 
5 control lines VC 1 , VC3, ...VC3 1 . In this way, a data channel sequence correction or check of 
a correct time slot sequence (TSSI) can be alternatively realized, as described in greater detail 
below. 



component in an operating mode A, where only critical parts are shown or provided with 
reference characters for improving the clarity. 

In the operating mode A according to Figure 2, a time allocation as well as a space 
allocation of a data channel to be switched is essentially realized, whereas a correction of the 

15 data channel sequence (TSSI) is not implemented. To this end, for example, a data stream 
(broken line) supplied via the input line DinO is supplied to the memory device SMO, where 
the time allocation essentially occurs. Subsequently, it is supplied via the bypass selection 
stage BPMUXO and the connection selection stage VSTl to the line matrix LM and, given a 
corresponding drive via, for example, the space switching selection stage RKMUXO, is 

20 output to the output line DoutO. 

In the same way, a data stream (broken line) input at the input line Dinl is supplied to 
the memory device SMI and, via the bypass selection stage BPMUXl, to the line matrix LM 
in which, given a corresponding drive via the space switching selection stage RKMUXO, the 



The invention is described in detail below on the basis of the various operating modes. 



Operating Mode A 
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Figure 2 shows a simplified block illustration of the inventive time/space switching 
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pplied to the output line DoutO. A compirat 



data stream is in tuMKpplied to the output line DoutO. A com^rable space and time 
allocation of data channels essentially ensues in the other time/space switching stages. In this 
way, the time/space switching component works only a switching stage with time and space 
switching functionality. 
5 Operating Mode B 

Figure 3 shows a simplified block illustration of the inventive time/space switching 
component with multiple functionality in an operating mode B. In this operating mode, the 
time/space switching component only enables a data charmel sequence correction (TSSI) as 
well as a spatial allocation of the data channels. In contrast to the operating mode A 
10 according to Figure 2, however, no time allocation is possible here. 

Figure 3 essentially corresponds to the illustration according to Figure 1, providing 
only the relevant elements with reference characters for the sake of clarity. 

According to Figure 3, a data stream (broken line) input at the input line DinO is 
supplied either to the memory device SMO or to the bypass line BPO, where the selection of 
15 the respective path occurs via the bypass selection stage BPMUXO. In this way, a correction 
of the data channel sequence or time slot sequence can be realized given a corresponding 
drive of the bypass selection stage BPMUXO. Stated more precisely, a data stream is 
continuously written into the memory device SMO, in which, for example, an upper part to 
(dotted area) shows the data channels of a current time frame at the time t©, whereas the data 
20 channels deposited in a lower part to.i (shaded area) belong to an earlier time frame at time to.,. 
When, due to preceding switching events, a transposition has occurred in the data 
channel sequence, then this can be compensated given a corresponding drive of the bypass 
selection stage BPMUXO. In this case, a data channel that should actually lie in a time frame 
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iSKJmentarily located in the time frame at nnre t, 



at the time to.| but i^^mentarily located in the time frame at time to can be returned into its 
original time frame via the bypass line BPO. The further data path corresponds to that of 
operating mode A (see above). Thus, according to Figure 3, a correction of the data channel 
sequence is obtained for all 32 input lines DinO through Din31. 
5 Operating Mode C 

Figure 4 shows a simplified block illustration of the inventive time/space coupling 
component with multiple functionality in an operating mode C, where only critical elements 
are again shown or provided with reference characters for the sake of clarity. 

In the operating mode C according to Figure 4, both a time and space allocation as 
10 well as a data channel sequence correction are realized in the time/space switching 

component. In contrast to the above-described operating modes A and B, a time/space 
switching component with reduced capacity is obtained. Stated more precisely, the 
time/space switching component in operating mode C has a switching capacity of only 
(1/2*N)/M (for example, 16/4), i.e., 16 input lines DinO, Din2, ...Din30 can be switched onto 
15 4 output lines DoutO through Dout3. 

A data stream (broken line) supplied at the input line DinO can be supplied either to 
the memory device SMO or the memory device SMI , where the selection occurs via the 
connection selection stages VSTO and VSTl. Even though the bypass selection stages 
BPMUXO and BPMUX2 are deactivated, a correction of the data channel sequence is thereby 
20 enabled. 

A time allocation can in turn be implemented, for example, with the memory device 
SMO. A space allocation of the data channels in turn essentially derives from the line matrix 
LM and the appertaining space switching stages RKMUXO through RKMUX3. The 
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ialRhannel sequence correcrion unit, however^o 



realization of the dalKnannel sequence correction unit, howeve^now occurs by the 
combinatorial selection of the memory devices SMO and SMI in conjunction with their 
appertaining connection selection stages VSTO and VSTl . Stated more precisely, it is 
particularly the connection selection stage VSTO and VSTl that is driven given a data 
5 channel sequence to be corrected such that, for example, an incorrectly deposited data 
channel in the memory SMO for a time frame at the time is replaced by a data channel 
deposited in the memory SMI for a time frame to.2. In this way, a correction of a faulty data 
channel sequence can in turn be realized, where, however, the bypass lines BPO and BPl are 
not employed, and, consequently, a time allocation can continue to be implemented, for 

10 example, in the memory SMO. The single limitation in the employment of this operating 
mode C is the fact that the input lines Dinl, Din3, ...Din31 cannot be used, thus producing a 
reduced switching capacity of, for example, 16/4. 

Figure 5 shows a simplified block illustration for the use of the above-described 
time/space switching components with multiple functionality, in which the components are 

15 operated in different operating modes. According to Figure 5, a plurality of time/space 

switching components in a first stage are in an operating mode A, thus implementing a time 
and space allocation. The arrangement shown in Figure 5 realizes a switching network or 
module of 128/4. Stated more precisely, 4 time/space switching components in an operating 
mode A are arranged in parallel in a first stage, where their total of 16 output lines are 

20 supplied to the respective 16 input lines of a time/space switching component in an operating 
mode B. The time/space switching component in the operating mode B merely implements a 
correction of the data channel sequence. 
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In this way)lK8/4 switching network is obtained by ufflg the operating modes A 
and B. However, a multitude of other combination possibilities are possible with the 
inventive time/space switching component, which a person skilled in the art can easily 
realize — hence a detailed description is not provided. 

The above invention was described on the basis of a 32/4 time/space switching 
component with 32 input lines and 4 output lines. However, it is not limited thereto and, on 
the contrary, covers all further time/space switching components with a plurality of input and 
output lines deviating from this configuration. The time/space switching component is 
preferably realized as an ASIC (application specific integrated circuit). 

In the same way, a frame structure deviating from the above-described frame structure 
with 2034 data channels can be employed. 

The above-described time/space switching component is illustrative of the principles 
of the present invention. Numerous modifications and adaptations thereof will be readily 
apparent to those skilled in this art without departing from the spirit and scope of the present 
invention. 
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